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EVMS Official Definition

An Earned Value Management System 

(EVMS) is the overall methodology that 

organizations use to plan, manage, 

control, and analyze the cost and 

schedule performance of projects. It 

encompasses organizational policies, 

business processes, automation support, 

standards, and accountability for results.
ANSI-EIA Standard 748
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EVM Principles

• Organize

• Plan

• Authorize

• Execute

• Monitor

• Control
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Control

Monitor

Execute

Authorize

Plan

Organize
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FNAL EVMS Procedures (System)

• Project WBS, OBS, RAM (12.PM-001)

• Control Accounts, Work Packages, Planning 

Packages (12.PM-002)

• Work Authorization (12.PM-003)

• Project Scheduling (12.PM-004)

• Cost Estimating (12.PM-005)

• Monthly Status Reporting (12.PM-006)

• Change Control (12.PM-007)

• EVMS Surveillance & Maintenance (12.PM-008)

• EVMS Description (12.PM-009)

4

http://www.fnal.gov/directorate/OPMO/PolProc/home.htm
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EVMS Responsibility seen from 40,000 Feet
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Total Project Cost

Performance 

Measurement Baseline / 

Budget at Completion

Control Accounts

Work Packages Planning Packages

RESPONSIBILITY BUDGET ELEMENT

CUSTOMER

PROJECT 

MANAGER

CONTROL 

ACCOUNT 

MANAGER

Contingency 

Undistributed 

Budget

Management 

Reserve

CAM Summary 
Responsibilities 
on Next Slide



Control Account Manager (CAM) Responsibilities

2/16/20166

• Oversite & Planning

• Establish Baseline Schedule

• Establish Baseline Budget

• Execution of Work Scope

• Manage Risk

• Monitor and Analyze

• Control Scope Creep

• Report and Communicate

High Level Overview of Responsibilities
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EVMS Elements
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EVM Gold Card – EVMS Terminology/Definitions
This block has 

been modified 

to better 

Represent 

FNAL
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Project Life Cycle – Models

9

Initiation Planning Execution Close-out
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EVMS Tools
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• CAMs are not expected to be experts at tools used in our 

EVMS. However, they must know how they are used to 

control their accounts.

• Four primary data tools

1. Primavera P6

2. Excel/MS Word

3. Accounting DB

4. Cobra

• Three reporting tools

1. Cobra

2. P6

3. Excel
Next 5 Slides Describe Tool Details



FNAL Data Tools - Primavera P6

2/16/201611

• Scheduling tool

• Performance dates 

• Critical path

• Schedule or time constraint analysis

• Schedule reports

• Used to feed Cobra

• Planned & Actual Dates 

• Resource assignments

• Some code information 

• Not used for 

• Official budget information (pass through only)

• Actual cost information

• Forecast information

Rich Marcum | EVMS Principles and Questions



FNAL Data Tools – Excel or MS Word
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• Used for 

• Documentation of Basis of Estimates

• Secondary reporting 

• Graphs/Charts

• Preliminary data analysis

• Registers or logs

• Intermediary status tool

• Not used for

• Primary reporting

• Project scheduling

Rich Marcum | EVMS Principles and Questions



FNAL Data Tools – Accounting DB

2/16/201613

• Used for 

• Actual cost data

– Actual Cost

– Actual Hours

– Accruals

• Validate actual Cobra data

• Not used for

• Earned value management

Rich Marcum | EVMS Principles and Questions



Change Control

2/16/201614

• After Baseline is established

– All changes to Plan are prohibited without proper authority 

and documentation

– Never change history 

• Reason to change baseline includes

– Scope changes

– Schedule changes

– Unforeseen Risk Mitigation

– Manage Control Account (changes from Plan…Future)

• Baseline does not change for

– Past Inadequate planning

– Past Poor estimates

– Performance variations (good/bad)

Rich Marcum | EVMS Principles and Questions



FNAL Data Tools – Cobra

2/16/201615

• Used for 

• PMB data control

• Retaining all historical and current EVM data

– BCWS

– BCWP

– ACWP

– PMT and Other EVM required coding

• Forecasting

• Performance and cost reporting

• Primary EVM data reporting

• Variance analysis and reporting

• Not used for

• Scheduling

• Logs and registers

Rich Marcum | EVMS Principles and Questions



EVM ANSI 748 Standard (Five Categories)

• Industry-wide standard for EVMS –

ANSI 748

• Organized into five categories containing 

32 Criteria

o Organization - 5 criteria

o Planning, Scheduling, and Budgeting -

10 criteria

o Accounting Considerations - 6 criteria

o Analysis and Management Reports - 6 

criteria

o Revisions and Data Maintenance - 5 

criteria
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EVM Cat 1 – Organization (GL1-5)

1. Define Work Scope (WBS)

2. Define Project Organization (OBS)

3. Integrate Processes

4. Identify Overhead Management

5. Integrate WBS/OBS to Create Control 

Accounts
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Work Breakdown Structure & Dictionary -Example (12.PM-001)

18 2/16/2016

What
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PROJECT

 

 

1.1 CONTROL ACCOUNT 

(SUMMARY COST)

 

1.2 CONTROL ACCOUNT 

(CHARGEABLE TASK CODE)

 

1.1.2 

CHARGEABLE 

TASK CODE 

 

1.1.1 

CHARGEABLE 

TASK CODE

 

1.1.1.2

WORK 

PACKAGE

1.1.1.1 

WORK 

PACKAGE

1.1.2.2 

PLANNING 

PACKAGE

1.1.2.1

WORK 

PACKAGE 

 

1.2.2 WORK 

PACKAGE

 

1.2.1 WORK 

PACKAGE

 

WBS related to EVMS 
Guidelines
1, 3, 5, 17, 18, 19 & 25
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Organizational Breakdown Structure -Example (12.PM-001)

Who

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals 2/16/2016

OBS Related to EVMS Guidelines 2, 3, 5, 6, 9
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Responsibility Assignment Matrix – RAM (12.PM-001)

Who & What

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals 2/16/2016

RAM Related to EVMS Guidelines 2, 3, 5, 9 & 18



21

Control Account (Key Element Touched by All Procedures)

Marriage of 
OBS and WBS 
(Who & What) 
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PROJECT

 

 

1.1 CONTROL ACCOUNT 

(SUMMARY COST)

 

1.2 CONTROL ACCOUNT 

(CHARGEABLE TASK CODE)

 

1.1.2 

CHARGEABLE 

TASK CODE 

 

1.1.1 

CHARGEABLE 

TASK CODE

 

1.1.1.2

WORK 

PACKAGE

1.1.1.1 

WORK 

PACKAGE

1.1.2.2 

PLANNING 

PACKAGE

1.1.2.1

WORK 

PACKAGE 

 

1.2.2 WORK 

PACKAGE

 

1.2.1 WORK 

PACKAGE

 

2/16/2016

CA Related to most EVMS Guidelines as it relates to RAM, Schedule, WBS, WAD, Etc.

Further Details Next 2 Slides (Planning & Authorization Flow chart and Data Flow)
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Control Account, Planning, and Authorization Flowchart
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Establish Baseline – Data Flow Traceability

2/16/201623

Scope
Establishes boundaries of project work scope and 

deliverables

Estimate
Answers what will be the base cost of performing Scope

P6 Schedule 
(Resource Loaded)

Answers how long will it take to 
perform scope with given base cost 

constraints

Cobra

(Cost 
Management 

Tool/Processor –
Rates & 

Escalation)

Establish 
Performance 
Measurement 

Baseline (PMB)

• Data Flow build on Foundation built by WBS, OBS, RAM

• Control Account is Key Control Point

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Work Authorization Document – Example (12.PM-003)

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Control Account Manager: Ray, Ron

Control Account: 475.01.02

Control Account Description: Project Office Conceptual Design (Post CD-0: OPC)

Work Scope:

Start: 11/25/2009 Finish: 1/30/2015

Budget Detail HOURS DIRECT BAC

Funding Type DOE.HEP.OPC 30,547.85 3,043,378.73 4,950,582.83
Labor 23,012.36 1,265,111.43 2,986,489.71
Material 0.00 876,364.94 892,248.73
Non-Fermi Labor 7,535.49 901,902.36 1,071,844.40

Total Budget: 30,547.85 3,043,378.73 4,950,582.83

CAM: Date:
Project Manager: Date:

Work Authorization Document

Period of Performance

Provide labor resources during the conceptual design phase for Project Management, Project Engineering, 

Project Controls, Finance, ES&H and simulations infrastructure. Most of the labor is in the form of Level-of-

Effort and is based on assigned personnel and estimated effort. Activities are divided up by funding type and 

fiscal year. Provide funds for support of guest scientists, for Project Office staff travel, training and equipment.

Authorization Signatures

WAD after 

BCR shows 

how CA is 

effected by 

BCR

2/16/2016

WAD Related to EVMS Guidelines 3, 6, 8 & 29



25

WAD Attachments Examples: Schedule & CAP
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 WAD information is 

incomplete without 

these attachments

 Procedure outlines 

required fields for 

these reports

2/16/2016



WAD Attachments: Schedule Reports (By CA)
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WAD Attachments: Control Account Plan
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EVM Cat 2 – Planning, Scheduling, and Budgeting (GL6-15)

6. Schedule with Network Logic

7. Set Measurement Indicators

8. Establish Budgets for Authorized Work

9. Budget by Cost Elements

10. Create Work Packages, Planning 

Packages

2/16/201628 Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals



11. Sum Detail Budgets to Control Account

12. LOE Planning and Control

13. Establish Overhead Budgets

14. Identify Management Reserve and 

Undistributed Budget

15. Reconcile to Target Cost Goal

2/16/201629

EVM Cat 2 – Planning, Scheduling, and Budgeting (GL6-15)
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12/2/1430

FY15 FY16 FY17 FY18 FY19 FY20 FY21

Labor 2.9% 3.0% 3.2% 3.3% 3.4% 3.5% 3.6%

M&S 1.7% 1.9% 1.9% 1.9% 2.0% 2.0% 2.0%

• FNAL Budget Office Develops and Determines

• Escalation Rates

• Indirect Rates

• The Accounting Department is responsible for developing 

Labor Burdens to be incorporated in Rates

• Rates are Communicates to OPSS to incorporate into 

systems

• Input into FNALs Cost Processor (Cobra) Rate Tables

• Rate Table Changes are Communicated to Projects for 

Incorporation and Result in Processed of BCRs

Burden Cost and Escalation
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Scheduling Flowchart (12.PM-002)
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MS are 

segregated into 

Tiers of 

Importance or 

Oversight

2/16/2016

Schedule Related to EVMS Guidelines 3, 5, 6, 7, 8, 10, 11, 12, 15, 22, 23 &28
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Scheduling Flowchart (Cont.)
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Planning Package Vs Work Package

2/16/201633

• Less defined

• Higher Estimate 

Uncertainty

• Converted to WP 

prior to 1 Month 

before working

• Longer Duration

Total Project Cost

Performance 

Measurement Baseline / 

Budget at Completion

Control Accounts

Work Packages Planning Packages

RESPONSIBILITY BUDGET ELEMENT

CUSTOMER

PROJECT 

MANAGER

CONTROL 

ACCOUNT 

MANAGER

Contingency 

Undistributed 

Budget

Management 

Reserve
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Schedule Traceability: Vertical & Horizontal

Customer

PNNL

Subcontractor

Summary Schedule Vertical Traceability

Customer

Project 

Summary

Schedule

Subcontractor

Integrated Project 

Schedule

Development

Support

Design Prototypes Test &

Evaluation

Horizontal Relationships

Baseline
Schedule

Detail
Schedules

Customer

PNNL

Subcontractor

Summary Schedule Vertical Traceability

Customer

Project 

Summary

Schedule

Subcontractor

Integrated Project 

Schedule

Development

Support

Design Prototypes Test &

Evaluation

Horizontal Relationships

Baseline
Schedule

Detail
Schedules

 Vertical traceability ensures that external schedules and dependencies, 

including the client and subcontractor, are in sync the project schedule 

 Horizontal traceability ensures project interdependencies and scope, 

including control accounts, work packages, and planning packages are 

accounted for
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Project Scheduling Key Codes

• Needed for Cobra Integration

• Cobra PMT Code 

(Performance Measurement 

Technique)

• Chargeable Task Code (CTC)

• Control Account (CA)

• Funding Type

• Agency-Funded Laboratory

• Responsible & Performing 

Institutions

• Cost Classes

• Needed for Reports

• Control Account Manager

• Responsible Person

• ETC.
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Defining Other Required Key Codes

• Chargeable Task Code (CTC)

• Collection of Actuals (ACWP)

• Only One Funding Type per CTC

• Many Resources to One Activity

• Many Activities to One CTC

• Control Account (CA)

• CAs can be at various WBS level

• Code Defines

• Many CTCs to One CA

CA

CTC

CTC
CTC

CTC

Design 
3

Design 
2

Design 
1

Design Activity

Elec

Mech
Eng
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Defining Other Required Key Codes (Cont.)

• Funding Type

• DOE OPC

• DOE MIE

• NSF

• Cost Classes

• Budgeted Cost

• Obligation

• Contingency
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Determine Resources for Activity

• Assigned to Tasks or Activities

• Resource ID Encoded

• Labor

• M&S

Consult with SME’s, Prior Experience, to Determine needed Resources

Reflecting Basis of Estimates (BOE)

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Identify Critical Activities (Float and Critical Path)

Two Key Terms

 Activity Float

• Free - Immediate Relationship

• Total - Project Completion

 Critical Path

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Float and 

Critical Path 

Details in 

next two 

Slides
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Float – Difference between early dates and late dates; if difference is >0, the activity has 

float 

• Zero float – Longest path of logically related activities through network that 

cannot slip without impacting project duration

• Total float – The amount of time an activity can be delayed before it impacts 

the project end date

• Free float – The amount of time an activity can be delayed before it impacts 

the succeeding activity

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Float
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Critical Path

• Critical path – Activities that cannot slip a day without increasing total project duration 

or delaying completion; if float < 1, the activity is on the critical path 

• Technical Critical path – What aspect of the work is critical? IE – piece of equipment 

needs to be ordered early; foreign order, etc.

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Schedule Contingency

2/16/2016

Definitions or Methods: 

1. Duration added to a schedule activity to allow 

for the probability of possible or unforeseen 

events. This Method is not recommended as 

the contingency is hidden and may be misused.

2. A unique (SVT) activity used to model specific 

float available to a project phase. Used in this 

manner gives ownership of float to those 

activities and or responsibility entity.

3. An added Constraint to Schedule used to 

model specific float available to a project phase.

SVT = Schedule Visibility Task 

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Baseline Schedule Margin (new Term for FNAL)

2/16/2016

• What is Schedule Margin?

• Traditionally referred to as Schedule 

Contingency at FNAL.

 Incorrect or Less Explicit Term

 Use Industry Standard Terminology

 SVTs (Schedule Visibility Tasks)

 Schedule margin is a project management tool for dealing

with schedule contingencies. Schedule margin provides a 

separately designated "buffer" in the schedule to "protect" the 

delivery dates.

 Established with Monti Carlo Risk Analysis

 Traditionally call Float from Tier CD-4 early and Late 

Milestones

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visualsc
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Performance Measurement Technique

 Earned Value falls into 2 main categories:
• Non-discrete (aka management tasks - LOE)

• Discrete (specific deliverable)

 Level of Effort is an example of non-discrete EV methods

 Guidance for LOE Activities
• Keep LOE to Minimum less than 15-19%

• Control Account Cost

• Project Cost

• Don’t mix LOE and Discrete Work

• Separate CTCs

• Separate Reports

• Ensure LOE i.e. You Can’t Measure Progress
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Assign PMT (Cont.)

Examples of discrete EV methods: 
• 0/100 (performance is earned after all work is complete)

• 100/0 (performance is earned at the start of the work)

• 50/50 (50% earned at start; 50% earned at finish)

• Physical % complete (incremental earning based on PMs 

assessment of %)

• Units complete

• Milestones (30% design, 60% design, etc.)

Remember, the method you choose must be objective and 

consistent throughout the project

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Assign PMT (Cobra PMT Code)

• A = Level of Effort 

• Time based activity

• Has no Deliverable

• BCWP=BCWS 

• No Schedule Variance

• LOE vs. Discrete < 15%

• C = Physical Percent Complete

• Most Widely Used

• Incremental Earning Based on 

Quantitative Assessment of %

• Milestones

• Peg Points

• Steps

• Note How Used and Tracked

• D = Units Completed

• Need total units identified

• Only One (1) Resource on Activity

• E = 50-50

• 50% at start

• 100% at finish

• Use with Caution

• Max Two Reporting Periods

• F = 0-100 

• 0% until activity completed

• Use with Caution

• Max One Reporting Period

• K = Planning Package

• 6 Month Rolling Window

• No BCWP

Performance Measurement Technique (PMT)

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals
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Cost Estimate – Classifications (12.PM-005)

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals 2/16/2016

Cost Estimates related 
to EVMS Guidelines
8, 9, 10, 11, 12, 13, 
14, 21 & 24
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Estimate Types / Uncertainty for M&S

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Code Type of Estimate Contingency % Description

M1 Existing Purchase Order 0%

Items that have been completed or obligated. (Note: Contact Change Orders are 

considered a Risk and should not be included as estimate uncertainty 

contingency)

M2 Procurements for LOE / Oversight work 0%-20%

M&S items such as travel, software purchases and upgrades, computers, etc. 

estimated to support LOE efforts and other work activities.

M3 Advanced 10%-20%

Items for which there is a catalog price or recent vendor quote based on a 

completed or nearly completed design or an existing design with little or no 

modifications and for which the costs are documented.

M4 Preliminary 20%-40%

Items that can be readily estimated from a reasonably detailed but not 

completed design; items adapted from existing designs but with moderate 

modifications, which have documented costs from past projects. A recent 

vendor survey (e.g., budgetary quote, vendor RFI response) based on a 

preliminary design belongs here.

M5 Conceptual 40%-60%

Items with a documented conceptual level of design; items adapted from 

existing designs but with extensive modifications, which have documented 

costs from past projects

M6 Pre-Conceptual - Common work 60%-80%

Items that do not have a documented conceptual design, but do have 

documented costs from past projects.  Use of this estimate type indicates little 

confidence in the estimate.  Its use should be minimized when completing the 

final estimate.

M7 Pre-Conceptual - Uncommon work 80%-100%

Items that do not have a documented conceptual design, and have no 

documented costs from past projects.  Its use should be minimized when 

completing the final estimate.

M8 Beyond state of the art >100%

Items that do not have a documented conceptual design, and have no 

documented costs from past projects.  Technical requirements are beyond the 

state of the art.    

M&S Guidelines

2/16/2016
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Estimate Types / Uncertainty for Labor

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Code Type of Estimate Contingency % Description

L1 Actual 0% Actual costs incurred on activities completed to date.

L2 Level of Effort Tasks 0%-20%

Support type activities that must be done to support other work activities or the 

entire project effort, where estimated effort is based on the duration of the 

activities it is supporting.

L3 Advanced 10%-25%

Based on experience with documented identical or nearly identical work.  

Development of activities, resource requirements, and schedule constraints are 

highly mature.  Technical requirements are very straightforward to achieve.

L4 Preliminary 25%-40%

Based on direct experience with similar work.  Development of activities, 

resource requirements, and schedule constraints are defined at a preliminary 

(beyond conceptual) design level.  Technical requirements are achievable and 

with some precedent.

L5 Conceptual 40%-60%

Based on expert judgment using some experience as a reference.  Development 

of activities, resource requirements, and schedule constraints are defined at a 

conceptual level.  Technical requirements are moderately challenging.

L6 Pre-conceptual 60%-80%

Based only on expert judgment without similar experience. Development of 

activities, resource requirements, and schedule constraints are defined at a pre-

conceptual level.  Technical requirements are moderately challenging.

L7 Rough Estimate 80%-100%

Based only on expert judgment without similar experience. Development of 

activities, resource requirements, and schedule constraints is largely 

incomplete.  Technical requirements are challenging.

L8 Beyond state of the art >100%

No experience available for reference.  Activities, resource requirements, and 

schedule constraints are completely undeveloped. Technical requirements are 

beyond the state of the art.    

LABOR Guidelines

2/16/2016
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Estimate Types / Uncertainty for Conventional Facilities
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Code

Type of Estimate
(Desing Maturity) Contingency % Description Contributing Factors

C1 Contract Award 0-5% Contract Award

C2 Final Design 5-20% Bid Docs Complete

C3 Preliminary 10-30% 30% design complete

C4 Conceptual 20-40% 10-15% design complete

C5 Project Definition 40-100% Scope Developed

Conventional Facilities

Parametric 
Scaling

Independent 
Reviews

Bottoms Up

Straightforward 
Contributing 
Factors 

Complex 
Contributing 

Factors

Traditional Building 
Type / Requirements

Distinct Building Type 
/Requirments

Immature
Design

Quote

Estimating Guide

Guess

No Review

Peer Review

Fixed 
Price

Time and 
Materials

Detailed 
Documents

Estimate Type

Unit Cost Source

Project Complexity

Contract Type

Project Unique Factor

Quantity Take Off basis

Technical Requirements

2/16/2016
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Risk & Uncertainty Analysis – Conceptual 

Steps of the Risk 
Management 

Process. 

Schedule uncertainty 
captured in P6

Done in Primavera 
Risk Analysis

• Risk Analysis – Probability 

and Consequence
– Specific Risk Event

– Avoidance

– Mitigation

– Cost Impact

– Schedule Impact

– Top Down Risk

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals

Risk Register 

Captures (next 

Slide)
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Risk Register - Example
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Risk & Uncertainty Analysis – Overall Plan 

Risk management processes in the context of the overall planning process.
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Basis of Estimate (BOE)

• Focus on Scope

• Account for

• Risk

• Estimate Uncertainty

• Identify Funding Source

• Keep it Simple and Traceable

• Determine Who & How

• Labor

• M/S

• Responsibilities

• CAM

• PM

• BOE includes

• Work scope description 

• Explanation of the 

assumptions made to 

develop the budget 

• Quantification of risk 

through application of 

contingency 

• Labor hours

• Non-labor units

• Quantity and cost 

• Justification or How 

estimate was developed

• Type of estimate 

• How Value or Performance 

will be measured 
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Basis of Estimate (BOE) - Example
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BOE – M&S Example

Show % not $ to 

prevent continual 

iterative updates
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BOE – Labor Example
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For Project Control
&

Transparency

Contingency, Management Reserve & Undistributed Budget

2/16/201658

• Contingency Established

– Estimate Uncertainty

– Statistical Evaluation of Risks (PRA)

– Controlled By DOE

• Management Reserve

– Allowed by DOE field Office

– Limit as Defined by PEP

– Use of MR$ controlled by PM

– Reduced and Replenished by BCRs

• Undistributed Budget

– Draws from MR

– Field Changes

– Authorized Un-priced Work

Contingency, MR or UB 
are outside of CAMs control or 

access. 
CAMS cannot and do not count on 
any of these to “bail them out”, 
“make them whole” or otherwise 
reduce impacts of over-runs.
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16. Record Direct Costs

17. Summarize Direct Costs by WBS 

Elements

18. Summarize Direct Costs by OBS Elements

19. Record/Allocate Indirect Costs

20. Identify Unit and Lot Costs

21. Track and Report Material Costs and 

Quantities

2/16/201659

EVM Cat 3 – Accounting Considerations (GL16-21)
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Collecting Costs

2/16/201660

• Fermilab’s Oracle eBS (electronic Business Suite)

– Collects Actual Costs

– Accruals

• Automatic for Material Received at Fermilab

• Manual for Services & Materials Received Elsewhere

• Indirects are applied

– Rates set at Least Annually by CFO

• Adjusted at Fiscal Year End to reflect Actual Indirect Costs at 

Fermilab

• May be Adjusted at Interim Dates

– Opportunities for Pass-through Rates

– Cap for Large Qualified Purchase Orders at $500K
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Collecting Actual Costs and Hours 

2/16/201661

• Labor 

– Kronos collects Fermilab Labor Hours & Feed eBS

– Labor at other Institutions

• Actual Costs are Collected as M&S

• Scheduled as “Non-Labor” in Primavera P6

• M&S

– Actual Costs input to eBS accounting system

– Accruals (virtual actuals) are input to eBS accounting sys

• Monthly Interface with Cobra

– Actual Costs and Hours are Extracted from eBS

– Loaded into Cobra by PCS (See Graphic on Monthly Status 

Reporting Cycle)

– Cobra and eBS Totals are Reconciled
Note: eBS is electronic Business Suite
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Accrual Basics

• Accrual is the amount owed and not invoiced for work 

performed or goods received

• Accrued amounts can be more or less than the actual invoice 

for the quantity received. 

– Since the invoice amount is entered into the system when the 

invoice is matched to the PO line, the actual costs can be 

higher or lower than the previously accrued amount.
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Accrual is NOT needed

• Once an invoice is entered and matched to the PO lines

– The amount matched is “costed” to that project/task 

immediately at that point in time. Regardless of invoice paid 

status. 

– There will be no need for an accrual because the invoice match 

process creates the actual cost transaction at that point.

 Recommend Put in Monthly Accrual to Ensure System has not 

let you down.
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Accrual is needed

• For service invoices (SN), goods received (GR), or goods 

not-received (GN) i.e. items shipped to somewhere off site

– A receipt is entered into Oracle

• SN “receipts” are entered by the finance person via spreadsheet 

sent to accounting

• GR item receipts are entered upon receipt at of the item Fermilab

by the receiving department.

• GN item receipts are entered when someone [requestor or FFM] 

notifies receiving to do so

– The PO line is eligible for accruals when the quantity received is 

greater than the quantity invoiced. 

 Acceptance of the goods or services is not the initiator of an 

accrual unless other arrangements are made with accounting.
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Accrual Process 

(Unless other arrangements are made with accounting):

• At the end of the month, the system looks for PO lines with 

quantities received in excess of quantities invoiced (payment 

status is not a factor in the process). 

• For anything where quantity received is greater than quantity 

invoiced, an accrual cost entry is generated. 

• The next month on or around the first day of the month, all 

prior month accruals are reversed via generation of accrual 

reversal cost entries.

• If during the next month accrual process for the same PO line

– The same mismatch is present the same amount will be accrued.

– The mismatch quantity increases the accrual will increase

– The mismatch quantity decreases the accrual will decrease
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Accrual Process Goods received then Returned:

• Regardless of whether the goods are received and kept or 

received and returned, the accrual will follow the process 

described above.  This means unless other arrangements are 

made with accounting, that:

• If the invoice is rejected, and quantity is recorded as removed

– There will be no PO line where quantity received exceeds 

quantity invoiced to “re-accrue” against. 

– Since the invoice was rejected no cost was incurred. 

– The outcome of the accrual reversal with no actual cost 

would be a negative cost.

66 2/16/2016Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals



Accrual Process Goods received then Returned (Cont.):

• If the invoice is not rejected, and the quantity is recorded as 

removed

– The Invoice will be matched to the PO line, costs will be in 

the system as actual costs.

– The PO line quantity invoiced now exceeds the quantity 

received. 

– There will be no Accrual until the quantity received 

exceeds the quantity invoiced. 

• Unless credit is requested, after rejecting the invoice, justified 

by returning the material, the payment will remain in your 

actuals.
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2/16/201668

22. Calculate Schedule Variance and Cost 

Variance

23. Identify Significant Variances for Analysis

24. Analyze Indirect Cost Variances

25. Summarize Information for Management

26. Implement Corrective Actions

27. Revise Estimate at Completion (EAC)

EVM Cat 4 – Analysis and Management Reports (GL 22-27)
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Monthly Reporting Flowchart (12.PM-006)
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Monthly 
Reporting 
related to EVMS 
Guidelines
17, 18, 19, 21, 
22, 23, 24, 25, 
26, 27, 28, 29 & 
30



Monthly Process Calendar
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FRA EVMS Process –Analysis & Management Reporting
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Project Life Cycle – Monitor & Control Review

72 2/16/2016

Planning
(Schedule, BOE, Technical Plan)

Excecution

Measurement 

(Monthly Updates)

Initiation

Analysis & Forecasting 

(VAR)

Closeout
Monitoring
Controlling

Corrective Actions 

(VAR)

Gross
Change?

Document 
Corrective 

Action in VAR

Work Corrective Actions 

Initiate Change Control 
Process

Address Deviation Cause 
and Affect 

NO

Yes

Introduce Changes Via 
Change Control Process
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#2647 is being pushed by predecessor, #2644 not finishing as planned. 
#2649 is suspect of poor status or not meeting planned expectations as it started very early, but appears to be finishing very late.

#2639 started on time, is ahead of schedule and is projected to finish on time.
#2640 started on time, but has not completed as planned (was planned as one day duration).
#2644 should have started one period ago but did not. Duration is expected to happen as planned.

Update the Schedule - Verify

73

38411.160

38412.380

38412.350

#2653 and MS #2654 are being pushed by #2649 finishing late.

• P6 is a dynamic scheduling tool
• resource loaded 
• logically tied

• analyze schedule after every update 
• Scheduler
• CAM  
• ensure proper status has been taken 

Data 

date
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Monthly Reporting: Cost Performance Report Example

2/16/2016Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals



Variance Analysis Thresholds (Default)

75 2/16/2016

• FRA Management
• Project Requirements
• FRA Management

• Project Requirements
• Risk
• Budget

• Reflected in PMP

Changed by Exception
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Note that: 

Uncosted Labor 

Hours is Optional



76

Monthly Reporting: Variance Analysis Report Example
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Verify that EAC makes 

sense and that you 

understand why it is 

showing the numbers it is 

on the report

Be sure you understand 

the Variance At 

Completion (VAC) 

numbers. How is it 

calculated and can you 

justify over or under-runs?

2/16/2016



Reporting Tools – Understand ETC
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Time-Phased ACWP, BCWS & ETC in hours
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Reporting Tools – Understand ETC
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Time-Phased ACWP, BCWS & ETC in Dollars

2/16/2016Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals



Reporting Tools – Understand ETC
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Time-Phased BCWS & ETC
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VAR – Narration (Four Elements)

80 2/16/2016

• Explanation of Variance
• Impact
• Corrective Action
• Summary (Optional)
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VAR – Narration (First Two Elements)
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Explanation of Variance
 Current
 Cumulative

• Cost
• Schedule

 What
 Why

 Justify EAC and VAC

Impact
• Schedule
• Cost
• CA
• Think Successors
• Project
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VAR – Narration (Last Elements)
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Corrective Action
• Plan to Return to PMB
• Time-frame to Correction
• Track Actions to Completion

Summary (not Required)
• Accomplishments
• Technical Challenges
• Look Ahead

Ensure your VAR is Approved (Project Manager)
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Cobra Reports –VAR Bad Example
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Why and how would 

uncosted labor cause 

Cost Variance?
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Cobra Reports – VAR Good Example

84 2/16/2016Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals



85

Monthly Reporting: Corrective Action Log Example
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Purpose of the Log is to track Corrective 
Actions from VARs to final disposition.
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Monthly Reporting: Management Analysis Report Example
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Monthly Reporting: Customer Analysis Report Example
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BCWS BCWP ACWP BAC

1,000 500 700 10,000

1,000 1,000 700 10,000

1,000 1,000 1,000 10,000

1,000 1,500 1,000 10,000

Cumulative to Date

How to Manually Calculate ETC

88

Calculations
• EAC = ACWPCTD + ETC
• ETC = EAC - ACWPCTD

• ETC = BAC – BCWPCTD 

• VAC = BAC - EAC

BCWS BCWP ACWP BAC ETC EAC VAC

1,000 500 700 10,000 9,500 10,200 -200

1,000 1,000 700 10,000 9,000 9,700 300

1,000 1,000 1,000 10,000 9,000 10,000 0

1,000 1,500 1,000 10,000 8,500 9,500 500

Cumulative to Date

Information Needed to Start
• BAC = Budget at Completion
• BCWSCTD = Cumulative BCWS
• BCWPCTD = Cumulative BCWP
• ACWPCTD = Cumulative ACWP

Rich Marcum | EVMS Training – EVM Process Flow Diagrams and Visuals 2/16/2016



How to Calculate ETC (Cont.)
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EAC = ACWPCTD + ETC
ETC = EAC - ACWPCTD

ETC = BAC – BCWPCTD 

VAC = BAC - EAC
+ Known Future Deviations

BCWS BCWP ACWP BAC ETC EAC VAC SPI CPI CV

Known 

Future 

Deviation

1,000 500 700 10,000 9,500 10,200 -200 0.50 0.71 -200

1,000 1,000 700 10,000 8,600 9,300 700 1.00 1.43 300 -400

1,000 1,000 1,000 10,000 9,000 10,000 0 1.00 1.00 0

1,000 1,500 1,000 10,000 10,500 11,500 -1500 1.50 1.50 500 2000

1,000 1,500 1,000 10,000 8,500 9,500 500 1.50 1.50 500

Cumulative to Date

EVMS is:
• Management Tool
• Communication Tool

EVMS is:
• Management Tool
• Communication Tool
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Cobra Calculated PF=1 EAC

90

Statistical Forecasts: 
• Allow a calculated revised ETC and forecast values without 

manual input
• Cobra has many ways to Calculate EAC
• Performance Factor (PF)=1 is the most commonly used at FNAL

PF=1
• Assumes that the project will perform all remaining work 

according to budget
• Calculates ETC by subtracting BCWP or EV from Budget at 

Completion

Example Calculation:
ETC = (BAC) 1000 — (BCWP) 700 = 300 (+/‐ affect of escalation)
Forecast = (ACWP) 900 + (ETC) 300 = 1200
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Cobra Calculated PF=1 EAC Used to Validate

91

Use Calculations to Validate CAMs Assumptions
• PF=1 Does not account for past Performance Variations

• Assumes past performance (Negative or Positive) were not 
indicative of future performance.

• CAM Assesses and Analyzes EAC:
• If the following are True than PF=1 is appropriate

• Remaining Baseline Resource Assumptions are still applicable i.e. will not 
increase or decrease

• Past Performance is not expected to continue in the future or Performance 
for future work has already be accounted for via processed BCR or applied 
Manual Forcase•  
PF=1 Calculated EAC realistically reflect CAMs analysis

• All Anticipated deviations from Baseline Cost Must be either:
• Manually entered via. Manual EAC
• Accounted for in Processed BCRs for future work

See 12.PM-006 (allows calculated EAC to Validate CAMs EAC Assumptions)
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How to Calculate ETC using P6 (Manual EAC)
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P6 update included forecast dates and resource remaining units 
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How to Calculate ETC using P6 (cont.)
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P6 Forecast dates and remaining units integrated into Cobra
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EVM Cat 5 – Revisions and Data Maintenance (GL 28-32)

2/16/201694

28. Incorporate Changes in a Timely Manner

29. Reconcile Current to Prior Budgets

30. Control Retroactive Changes

31. Prevent Unauthorized Revisions

32. Document PMB Changes
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Change Control Flowchart (12.PM-007)
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EVMS: Change Control Flow Diagram
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Identify Valid 
Change

Prepare Change 
Request

(BCR)
Submit BCR

Validate BCR, Assign BCR Number. 
Determine Cost and Schedule Impact. 

Determine Threshold. Ensure BCR 
meets EVMS Guidlines

Evaluate Cross-Functional 
needs, Evaluate 

necessity, merits, and 
Impacts, Evaluate 

Technical Performance, 
Scope, Schedule and Risk.

Approve?

Record BCR 
Disapproval

Exceeds
Level 4 

Threshold?

Approved?

Record Approval & 
Implement BCR

Exceeds
Level 3 

Threshold?

Approved?NO

NO

NO

Revise

Revise

Yes NO

Yes

Yes

NO

Yes

Yes

Ensure all Stakeholders and 
Affected CAMs are 

informed of BCR and 
Impacts

2/16/2016

Schedule Related to EVMS Guidelines 28, 29, 30, 31 & 32



Revisions and Data Maintenance via BCR

2/16/201696

• Changes Only on Future Work, not to change past 

performance

• Change Control Thresholds are Project Specific

– High level Thresholds (DOE’s) are Identified in the Project 

Execution Plan (PEP).

– Lower level Thresholds (FRA’s) are Identified in the Project 

Management Plan (PMP)

• Example
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Example: Change Control Thresholds for Major System 

Projects, TPC > $750M
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Example: Change Control Thresholds for Major System 

Projects, $400M < TPC < $750M
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Example: Change Control Thresholds for Major System 

Projects, $100M < TPC < $400M
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Example: Change Control Thresholds for Major System 

Projects, TPC < $100M
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Change Request Form Example
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Example: Change Request Log (Summary)
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• Summary record of all changes
• Tracks contingency and mgmt

reserve used
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BCR Control Account Log (Control Account)
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BCR Documentation: Schedule Reports – Three Required

Schedule Impacts                            Critical Path

104

Milestone
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BCR Documentation: Validation Reports (CA Impact i.e. Before & After)
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Data 

Subtotaled
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BCR Documentation: Validation Reports (History Unchanged)
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BCR revised WAD – Example
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WAD after 

BCR shows 

how CA is 

effected by 

BCR
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WAD Related to EVMS Guidelines 3, 6, 8 & 29
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